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Chemical context
In recent decades, 1,8-naphthyridines have attracted increasing interest because of their biological and medicinal activities (Ferrarini et al., 1998; Roma et al., 2010; Badaweh et al., 2001; Litvinov, 2004) , as ligands in the synthesis of metal complexes (Tang et al., 2015; Matveeva et al., 2013; Kolotuchin & Zimmerman, 1998) and as building blocks for various supramolecular systems (Kolotuchin & Zimmerman, 1998; Park et al., 2005; Liang et al., 2012) . Compound (I) represents a useful precursor for the synthesis of artificial receptor molecules, for example, for carbohydrate receptors bearing naphthyridine units (Mazik & Cavga, 2007; Mazik & Sicking, 2001; Cuntze et al., 1995) .
Structural commentary
The molecular structures of the title compounds, (I) and (II), are illustrated in Figs. 1 and 2, respectively. The asymmetric unit of compound (I) consists of one molecule of the naphthyridine derivative and one half of a 1,4-dioxane solvent molecule, with the whole molecule being generated by inversion symmetry. The naphthyridine ring of the host molecule is essentially planar [maximum deviations from the mean plane being 0.034 (3) Å for N1 and À0.034 (3) Å for C6]. The plane defined by the acetamido group is inclined at an angle of 18.9 (2) with respect to the mean plane of the 1,8-naphthyr- ISSN 2056-9890 idine moiety. The torsion angle along the atomic sequence N2-C1-C9-Br1 is 83.6 (4) . The dioxane molecule is connected to the host molecule via C-HÁ Á ÁO hydrogen bonding (Table 1 and Fig. 1 ).
The asymmetric unit of the inclusion compound (II) contains two crystallographically independent, but conformationally similar molecules of the 1,8-naphthyridine derivative and one half molecule of a positionally disordered 1,4-dioxane, the whole molecule of the latter is generated by inversion symmetry and is disordered over two positions [occupancy ratio = 0.890 (5):0110 (5)]. The structural features of the host molecule in (II) resemble those found in the reported structure of N-(7-dibromomethyl-5-methyl-1,8-naphthyridin-2-yl)acetamide (Gou et al., 2013) . The dihedral angles between the mean planes of the naphthyridine moiety and the acetylamido group are 27.6 (1) and 20.4 (1) , respectively. The dibromomethyl group is oriented in such a way that the two Br atoms are tilted away from the plane of the respective naphthyridine moiety. The dioxane molecule is connected to the host molecule via C-HÁ Á ÁO hydrogen bonding (Table 2 and Fig. 2 ).
Supramolecular features
In the crystal of compound (I), 1:1 host-guest units related by the 2 1 screw axis are linked via hydrogen bonding to form infinite supramolecular strands ( Fig. 3 and Table 1 ). In this molecular arrangement, the amino H atom and atom N2 participate in intermolecular N-HÁ Á ÁN hydrogen bonding, whereas atom N1 is involved in the formation of a weaker C-HÁ Á ÁN interaction with one of the methylene H atoms of a symmetry-related molecule acting as a donor. These hydrogen Table 1 Hydrogen-and halogen-bond geometry (Å , ) for (I).
Cg1 and Cg2 are the centroids of rings N1/C1-C4/C8, and N2/C4-C8, respectively. 
Table 2
Hydrogen-and halogen-bond geometry (Å , ) for (II).
Cg1, Cg2 and Cg4 are the centroids of rings N1/C1-C4/C8, N2/C4-C8 and N2A/C4A-C8A, respectively. Symmetry codes: (i) Àx; Ày; Àz þ 1; (ii) Àx þ 1; Ày; Àz þ 1; (iii) Àx À 1; Ày þ 1, Àz þ 1; (iv) x; y; z þ 1.
Figure 1
A view of the molecular structure of compound (I), showing the atom labelling. Displacement ellipsoids are drawn at the 50% probability level. Dashed lines represent halogen bonds (Table 1 ).
Figure 2
A view of the two independent molecules of compound (II) , showing the atom labelling and ring specification. Displacement ellipsoids are drawn at the 50% probability level. For the sake of clarity, the minor-disordered component of the dioxane molecule has been omitted. Dashed lines represent hydrogen bonds (Table 2) .
bonds create a loop with graph-set motif R 2 2 (8). An interstrand interaction is accomplished by C arene -HÁ Á ÁO and C-HÁ Á ÁBr hydrogen bonds, as well as weak C-BrÁ Á Á [C-BrÁ Á ÁC naph = 3.527 (2) Å and 170.1 (1) ] contacts, thus creating a threedimensional supramolecular architecture.
According to the observed stoichiometric ratio of the crystal components in (II), the host molecules contribute in a different way in noncovalent intermolecular bonding. The crystal structure is constructed of 2:1 host-guest complexes ( Fig. 2 and Table 2), in which the independent host molecules form a strongly distorted dimer held together by two N-HÁ Á ÁN hydrogen bonds and two weak C methyl -HÁ Á ÁN contacts. One of the arene H atoms of this dimeric unit acts as a donor for C-HÁ Á ÁO hydrogen bonding to the guest molecule. As is shown in Fig. 4 and Table 2 , the Br atoms of only one host molecule participate in intermolecular interactions.
Atom Br1 is involved in the formation of a weak C-HÁ Á ÁBr contact. Moreover, the Br1Á Á ÁCg(B) distance of 3.317 (2) Å and the well-defined bonding geometry [C9-Br1Á Á ÁCg(B) = 173.0 (1) ] indicate the presence of an intermolecular BrÁ Á Á halogen bond (Mazik et al., 2010a,b; Koch et al., 2017; Legon, 1999; Megrangolo & Resnati, 2008) . The distance of 3.213 (2) Å between atom Br2 and amide atom O1A of an adjacent molecule [symmetry code: (A) x + 1, y À 1, z], which is considerably less than the sum of the van der Waals radii of the respective atoms (3.37 Å ), suggests the existence of an attractive BrÁ Á ÁO halogen bond (Politzer et al., 2007; Koch et al., 2014 Koch et al., , 2015 . One of the host molecules participates in offset -stacking [CgÁ Á ÁCg = 3.709 (2) Å ; symmetry code: Àx, Ày, Àz + 1]. The combination of these interactions results in the formation of a three-dimensional supramolecular network.
Database survey
The search of the Cambridge Structural Database (Groom et al., 2016; Version 5.38, last update February 2017) for compounds representing 7-substituted 2-(N-acylamino)-1,8-naphthyridines including solvates/hydrates resulted in 14 hits. Of particular interest are the unsolvated crystal structures of N-(7-methyl-1,8-naphthyridin-2-yl)acetamide (Goswami et al., 2007) , and N-(7-chloro-1,8-naphthyridin-2-yl)acetamide and N-(7-chloro-1,8-naphthyridin-2-yl)butanoylamide (Ghosh et al., 2010) . These two compounds (space group P2 1 /c) reveal molecular assemblies similar to that observed for compound (I), viz. forming infinite chains of hydrogen-bonded molecules, whereas the enhanced steric demand of the butanoyl group of the latter compound favours dimer formation. 
Synthesis and crystallization
N-(7-Methyl-1,8-naphthyridin-2-yl)acetamide (9.67 g, 48.1 mmol), N-bromosuccinimide (9.07 g, 55.6 mmol) and 2,2 0 -azobisisobutyronitile (AIBN; 0.10 g, 0.6 mmol), dissolved in 300 ml of dry chloroform, were refluxed for 8 h with vigorous stirring in the presence of light from a 500 W lamp. The succinimide precipitate was filtered off and the organic filtrate washed several times with water. After drying of the filtrate over anhydrous Na 2 SO 4 and removing the solvent, the crude product [a mixture containing N-(7-bromomethyl-1,8-naphthyridin-2-yl)acetamide and N-(7-dibromomethyl-1,8-naphthyridin-2-yl)acetamide] was purified by column chromatography (SiO 2 , eluent: ethyl acetate).
N-(7-Bromomethyl-1,8-naphthyridin-2-yl)acetamide: white solid (2.56 g). 33.8, 115.6, 119.7, 120.9, 137.7, 139.3, 153.8, 154.0, 160.8, 169.7 .
N-(7-Dibromomethyl-1,8-naphthyridin-2-yl)acetamide: white solid (3.20 g). 25.0, 41.6, 116.2, 119.4, 120.3, 138.6, 139.1, 152.4, 154.6, 161.8, 169.6. Crystals of (I) and (II) suitable for X-ray analysis were obtained by slow evaporation of the solvent (1,4-dioxane) from solutions of the respective compounds.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 3 . In both compounds, the N-H H atoms were located from difference Fourier maps and refined freely. C-bound H atoms were placed geometrically and allowed to ride on their attached C atoms, with C-H distances of 0.95-1.00 Å and U iso (H) = 1.5U eq (C-methyl), or 1.2U eq (C) for other H atoms.
Acta Cryst. (2017). E73, 1409-1413 research communications Computer programs: APEX2 (Bruker, 2014) , SAINT (Bruker, 2014) , SHELXS97 (Sheldrick, 2008) , SHELXL2013 (Sheldrick, 2015) , ORTEP-3 for Windows (Farrugia, 2012) and SHELXTL (Sheldrick, 2008 For both structures, data collection: APEX2 (Bruker, 2014 ); cell refinement: SAINT (Bruker, 2014) ; data reduction:
SAINT (Bruker, 2014 ); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL2013 (Sheldrick, 2015) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) ; software used to prepare material for publication: SHELXTL (Sheldrick, 2008) .
N-(7-Bromomethyl-1,8-naphthyridin-2-yl)acetamide dioxane hemisolvate (I)
Crystal data Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. C8-N1-C7-N3 178.8 (4) C5-C4-C8-N1 −3.6 (6) C8-N1-C7-C6 0.4 (6) C5-C4-C8-N2 175.9 (4) C10-N3-C7-N1 160.8 (4) C6-C5-C4-C3 179.7 (4) C10-N3-C7-C6 −20.8 (7) C6-C5-C4-C8 2.0 (6) N1-C7-C6-C5 −1.9 (7) C7-C6-C5-C4 0.5 (6) N3-C7-C6-C5 179.9 (4) C7-N1-C8-N2 −177.2 (4) C1-N2-C8-C4
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (
1.3 (6) C7-N1-C8-C4 2.4 (6) C1-N2-C8-N1 −179.1 (4) C7-N3-C10-O1 −1.0 (8) C2-C1-C9-Br1 −93.8 (4) C7-N3-C10-C11 179.7 (4) C3-C2-C1-N2 −2.4 (7) C8-C4-C3-C2 0.3 (6) C3-C2-C1-C9 174.8 (4) C8-N2-C1-C2 0.9 (6) C3-C4-C8-N1 178.5 (4) C8-N2-C1-C9 −176.4 (4) C3-C4-C8-N2 −1.9 (6) N2-C1-C9-Br1 83.6 (4) C4-C3-C2-C1
1.7 (7) C2A-O1A-C1A-C2A 
Hydrogen-bond geometry (Å, º)
Cg1 and Cg2 are the centroids of rings N1/C1-C4/C8, and N2/C4-C8, respectively. Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
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